Abstract. In recent years, the use of internet and correspondingly the number of online reviews, comments and opinions have increased significantly. It is indeed very difficult for humans to read these opinions and classify them accurately. Consequently, there is a need for an automated system to process this big data. In this paper, a novel sentiment analysis framework for Persian language has been proposed. The proposed framework comprises three basic steps: pre-processing, feature extraction, and support vector machine (SVM) based classification. The performance of the proposed framework has been evaluated taking into account different features combinations. The simulation results have revealed that the best performance could be achieved by integrating unigram, bigram, and trigram features.
Introduction
Analyzing customer relationship has become increasingly important for companies and organizations because now-a-days potential customers decide to whether buy the product/service or not based on other customers' reviews. There is a huge potential to automatically analyze the unstructured data like text, videos available on social media and summarize the customer likes/dislikes (Pradhan et al.., 2016) . Sentiment analysis is the process of classifying unstructured data like reviews based on polarity and emotion (Hussein, 2016) .
Sentiment analysis (Rao et al., 2016 ) has been used in wide variety of application ranging from sports and business to politics and tourism (Martin et al., 2016) .
Sentiment analysis has number of challenges, most of current approaches has been developed for English language and other languages such as Persian has been less developed, the other issue for sentiment analysis is lack of tools and resources in other languages most of the current tools have been developed for English . In order to, overcome this challenges, in the paper, the framework has been developed to extract features such as POS and Ngram from Persian movie reviews and support vector machine has been used to evaluate the performance of the feature selection for Persian movie reviews.
In literature, extensive research has been carried out to identify best features combination for English language. However, to the best of our knowledge, Persian feature selection for sentiment analysis is not yet well researched (Lo et al.., 2016) .
In English, different techniques have been proposed to classify unstructured data.
The sentiment analysis is performed using four approaches: keyword spotting, lexical affinity, statistical method and concept level techniques (Cambria, 2016) . The rest of the paper is organized as follows: Section 2, the proposed framework is presented. Section 3 presents the experimental results. Section 4 concludes the work and future work is presented.
Methodology
In this section, the proposed framework shown in Fig. 1 is discussed. Different features such as N-gram and part-of-speech (POS) tags (adjective, noun, verb and adverbs) could be used to identify sentiment in Persian Movie Reviews. The polarity of features is determined using PerSent lexicon (Persian lexicon). Finally, the performance of feature combinations is evaluated using a Support Vector Machine (SVM) classifier.
More details are presented in the following subsections.
Figure Proposed framework
Pre-processing: The Persian movie review dataset has been collected from Internet, the data is unstructured and noisy (Ghosh et al., 2017) . The noisy and inconsistent information has been removed in the pre-processing stage.
For example, some of the words have apostrophe which might lead to incorrect partof-speech (POS) tagging. These apostrophes have been removed. Moreover, in the review dataset some words are spelled incorrectly, for instance ‫بود"‬ ‫عالييييييى‬ ‫"فيلم‬ (The movie was greatttttt) or ‫منتفرم"‬ ‫"ازش‬ (I hateeeee it). The spelling has been corrected by removing the repeating character (Nirmal et al., 2015) . 
Experimental Results

Dataset:
The Persian Movie reviews have been collected manually from www.caffecinema.com. The dataset consists of 500 positive and 500 negative movie reviews.
The movie reviews have been collected from 2014 to 2016 movies.
Methodology: JHAZM part of speech tagger is used to tag Persian sentences. N-gram features like unigram, bigram and trigram are extracted using Java programming language. LIBSVM library was used to train the SVM classifier using combinations of ngram and POS tag features. The performance of extracted features from movie reviews is evaluated using SVM classifier.
Results:
The results are summarized in Table 2 
